Purpose To empirically determine the impact of the capacity to sustain social relationships on valuing health states. Methods 68 clinical experts conducted a health state valuation exercise in five sites using pairwise comparison, ranking, and person trade-off as elicitation methods. 23,840 pairwise comparisons of a total of 379 health states were analyzed by conditional logistic regression. Results Social relationships had a clear monotonic association with perceived disability: the more limited the capacity to sustain social relationships, the more disabling the resulting health state valuations. The highest level of limitations with respect to social relationships was associated with slightly lower impact on health state valuations compared to the highest level of limitations in physical functioning.
Introduction
The valuation of health states plays an important role in both summary measures of population health [1] , such as disability-adjusted life years [2] , as well as in economic analyses [3] , where such valuations are key in determining quality-adjusted life years [4] . In the valuation, usually a value between 0 and 1 is assigned to each health state under consideration, which reflects the increments of health associated with the health state, where the end points are labeled ''death'' and ''perfect health'' (=1). There is a rich literature on best practices for eliciting such value or weights [5] [6] [7] [8] [9] , on their philosophical and ethical underpinnings [1, 10] , and on the way different attributes impact the overall judgment [11] [12] [13] [14] .
Although social relationships are clearly part of the World Health Organization's (WHO) definition of health [15] , they are not always included in the most widely used health valuation instruments, which derive valuations from ratings on a limited number of health state attributes (e.g., pain, anxiety, role functioning; see Table 1 ).
Conceptually, health state valuations and disability weights assume that there is a one-dimensional concept of health and that levels of disability denote corresponding decrements of health. While the existence or the meaningfulness of such a construct has been doubted [10] , both empirical research and everyday experience show that most people, including both laypersons and experts, have no problems in making judgments about health, thus providing indirect evidence that ''health'' exists as a meaningful concept cognitively [16] .
Operationally, health state valuations are mainly derived from comparing health states using either psychometric or economic trade-off methods [8, [17] [18] [19] . Two main types of health state descriptions can be distinguished: one characterized as a set of standardized attributes describing ordinal levels of disability (e.g., pain: high level; physical functioning: no level; anxiety: moderate level; etc.); and the other characterized by unique salient attributes (e.g., ''mild alcohol dependence: this person drinks a lot of alcohol and sometimes has difficulty controlling the urge to drink. While intoxicated, the person has difficulty performing daily activities''). One of the advantages of a standardized list of ordinally scaled attributes (see above) is the possibility of empirically determining which attributes are most closely related to health and disability in the judgement of the respondents.
The main focus of this study will be to quantify the impact of the ability to sustain social relationships on the valuation of health states in comparison to other attributes. It will further explore the relative impact by level of disability and give examples of health states with and without the marked impact of limitations in sustaining social relationships.
Materials and methods
Health state valuations have been conducted on either general population or patient or expert samples [1] . While there is consensus that general population samples provide a more adequate measurement for allocation of resources, experts' judgments seem to be of added value for valuations of disability [8] . For our objectives, sampling clinical experts was chosen as it had the additional advantage of being conservative, as social relations usually are not part of medical disease definitions [20] .
68 clinical experts from four sites in North America, involving staff from more than 20 institutes within the U.S. National Institutes of Health, the Centers for Disease Control and Prevention, the University of Texas, Southwestern, and the Centre for Addiction and Mental Health, were asked to evaluate health states using three main methods: pair-wise comparison, ranking, and person tradeoff. All workshop participants gave their written informed consent to take part in this study. The study was approved by the Research Ethics Board of the Centre for Addiction and Mental Health, Toronto, Canada (REB100/2008).
Health states were described using the Classification and Measurement System of Functional Health (CLAMES; [11] ; http://www.statcan.ca/bsolc/english/bsolc?catno=82-05-X20030016643) that was developed by the Health Analysis and Measurement Group, Statistics Canada (see [8] for details). CLAMES is composed of 11 health state attributes, divided into core (pain or discomfort, physical functioning, emotional state, fatigue, memory and thinking, and social relationships) and supplementary (anxiety, speech, hearing, vision, and the use of hands and fingers) attributes. Each of the 11 attributes has 4 or 5 levels, with level 1 representing no loss of health or functioning in that attribute [11] . As indicated, the ability to sustain social relationships, which is the focus of interest here, was one of the core attributes.
Only existing health states were presented, with the original list stemming from Statistics Canada and being composed for a comprehensive valuation of all major health states in Canada by means of Standard Gamble exercises in town hall meetings [11] . In addition, about 15% of the 389 health states used were construed by workshop participants representing their respective area of expertise. No participant valuated his/her construed health states; however, participants in later workshops had these new health states included in their valuations. All judgments were transformed into pair-wise comparisons [21] and analyzed by means of conditional logistic regression (CLR). In a logistic regression, the probability of an outcome is estimated given a set of predictors, in our case from the standardized set of attributes. The sum of the weights is plugged into the logistic function to derive the probability of the event, and thus monotonically related to this event (i.e., the level of disability). We used this sum of regression weights as the main descriptive statistic. This sum can be seen as a non-normalized indicator for levels of disability ranging between 0 and 14.3.
Results
Overall, there were 23,840 responses from 68 respondents comparing 379 different health states. Table 2 presents the results of the final CLR model. In this model, two attributes (speech, and use of hands and fingers) had to be excluded, because associations with other attributes resulted in counter-intuitive disability valuations whereby less severe disability weights were estimated for more disabling conditions. These counter-intuitive valuations resulted from using existing (and not artificially construed) health states only, which does not represent a fully balanced design. The Estrella Goodness of Fit measure (R 2 = 0.676) showed a good fit to the data. There was a clear monotonic relationship between levels of limitation in the capacity to sustain social relationships and the regression coefficients, which indicated that higher levels of limitations were associated with higher levels of perceived disability. In terms of the absolute impact on disability, the most severe limitations with regard to sustaining social relationships (item worded as ''no capacity or unable to relate to other people socially'') were associated with slightly lower levels of disability as the highest limitation in physical functioning (see Table 2 ).
Examples of health states with and without substantial limitations in sustaining social relationships are given in Table 3 . Social relations clearly played a role not only in mental disorders, but also in infections and chronic diseases (Table 3) . Limitations in social relations were highly correlated with limitations in other attributes (Spearman correlations [0.5 for associations with physical functioning, emotional state, memory and thinking, and anxiety). As a result of these substantial correlations, a high-correlation resulted between the level of limitations in sustaining social relationships and overall disability (r = 0.741; n = 389; P \ 0.001).
Discussion
Overall, ''social relationships'' were an important determinant in the valuation of health states corroborating their high importance found elsewhere in prior research [11, [22] [23] [24] . In the view of the health professionals in our study, as well as in the view of the general population [11] , the capacity to sustain social relationships is an integral part of health, and health-related limitations in this capacity are seen as disabling. This study is the first to demonstrate the high impact of social relationships even when more We have demonstrated that health professionals nominated from key U.S. national agencies use limitations in social relationships as an important concept in the valuation of health states. In other words, these professionals particularly associate limitations in social relationships to the detriment of health. Is this justified? Research over the past decades has shown that social relationships are indeed a key constituent of health. House et al. [25] in their seminal review summarizing evidence from prospective studies consistently showed that even when baseline health was controlled for, an increased risk of death among persons with a low quantity, and sometimes low quality, of social relationships existed. In addition, experimental and quasi-experimental studies of humans and animals also suggest that social isolation is a major risk factor for mortality from widely varying causes [25] . While there still remain many open questions [26] , the evidence to date suggests an overall association between social relationships and health.
Our results strongly give further support to the WHO definition of health. Once included on the operational level, social relationships had a major impact on the overall valuation of health states. As a consequence, we suggest the inclusion of social relationships as a major constitutive part of health, not only in theoretical definitions, but in all practical descriptions of health states. Thus, all major health utility and disability measures should directly and explicitly include operational attributes stemming from social relationships. Finally, even if there are contrary viewpoints, health state descriptions as a basis for valuation should include information on social relationships in order to allow for the systematic exploration of their impact on the valuation process. 
